The objective of this work is to understand how the process of co-creation occurs within the creative industry of video games. For this, concepts of the creative industry, co-creation, information and communication technologies (ICTs) and innovation were studied. Since this is an exploratory and qualitative research, a single case study was chosen as a method. The analysis was done in a Brazilian company that develops games for mobile devices. The results show that the consumer (gamer) participates in value creation in the company's products, mainly in the initial production stages. In the later phases, after the launch and other steps of the life cycle, although there is a relationship with the users, the joint creation of value is little explored by the organization. Also, it was verified that the co-creation process is supported by different information and communication tools, which provide agility to the process.
Introduction
The creative industry of video games has proven to be one of the most important industries within the entertainment industry along with filmmaking [1] [2] [3] .
This importance is due both to the growth of corporate revenues and to the technological and innovative emphasis on organizations.
The technological innovations that have occurred in recent years have allowed the development of video games to migrate from large traditional countries to several new markets [1] . Among these innovations, we can mention the growth of mobile devices and the increasing access to the internet [4] [5] . The reduction of production costs and access new customers via new platforms are a direct result of these innovations.
Brazilian developers could, in this new competitive scenario, offer their products to markets that previously could not be accessed. This previous limitation was due to the high investment required to provide the products and the difficulty of knowing and competing with already established giant companies.
Another characteristic brought by the innovations in the industry is the increasing participation of consumers (gamers) in the process of product development. This engagement can be understood as a co-creation of value [6] [7] [8] [9] . In this way, the paradigm that the company creates value and sells it to its consumers ceases to exist, passing the consumer to be an active participant in the creation of value for the organizations [7] .
It is not common in the game development literature to use the concept of co-creation, and even managers of developers do not seem to know the idea. In
Brazil, concepts such as co-creation and open innovation are not familiar within the games industry [10] [11] [12] , which probably explains the absence of academic production on such concepts.
In this context, this work is developed. Therefore, the objective of this study is to understand how the process of co-creation occurs within the creative industry of video games. Also, understand the role of Information and Communication Technologies (ICTs) tools in co-creation process. Because it is a qualitative and exploratory research, the chosen method was the single case study, having as object a Brazilian game developer company with products launched internationally.
The results show that the concept of co-creation is unknown to managers.
However, other constructs used and already established in the industry such as consumer development [13] [14] , seem to approximate the concept of co-creation.
What is evident is that the consumer participates in the development and changes made to products making it clear that there is a co-creation of value, although this is not explicitly planned by the organization. The lack of planning on how to create value together with consumers limits the benefits of co-creation. This paper is divided into five parts. In addition to this introduction, the literature review focuses on Innovation, Information and Communication Technologies (ICTs) and Co-creation. After that we discuss the methodology followed the presentation of results. Finally, we present the final considerations, which also point the limitations and proposals for future studies on the theme.
Literature Review
In this section, we present the concepts that will be used in this work, especially Innovation, Information and Communication Technologies, and Co-creation. 
Innovation
The concept of innovation consists of an idea, practice or the material good of relevant application [15] and constitutes a fundamental factor for competitiveness and growth [16] .
Innovation is also present in the social impact of new communication and information technologies, in the new receptor, now producing and interacting, in cognitive processes, languages, aesthetics and even in modern methodological and theoretical approaches to communication. That's because innovation is a social, symbolic and technological phenomenon, present in all mediatic contemporary society and can pervade the entire field of Communication [17] .
It can be seen that co-creation, ICTs, and innovation are remarkably linked to one another, forming a crucial tripod for the industry as a whole. This is especially true in the video game industry, which aims to launch new products with characteristics and features that, in addition to attracting and engaging the consumer in the product, can also contribute to the creation of new products. The quest to differentiate themselves from competitors and attractiveness are crucial for the industry in question.
There is a definite relationship between the degree of competitiveness and the ability with which they create value for their customers [18] . Thanks to the popularization of the Internet, which has enabled the emergence of numerous communication technologies in real time, the client is more informed and educated, more selective and demanding and has a higher capacity for choice. This new consumer demands a greater generation of value by companies [19] .
Information and Communication Technologies
As the advance of information and communication technologies (ICTs), many creative sectors were modified during the 90's with the advent of the Internet in a more exploratory and commercial way, making it possible to shorten the distance between organizations, among individuals and between individuals and
Organizations. We can take as an example the music industry in which piracy and the distribution of music via Internet caused significant damages the profits of the distributors. The video game industry was able to identify that the handsets and tablets became a new platform for gaming and also for digital distribution, allowing the reduction of the costs with stocks, physical material and even of their distribution [20] .
And it is precisely the creative industries that take the most significant advantage in the use of technology devices, especially in the area of information and communication technologies [21] .
Among the ICTs is the internet, mobile telephony and also data transfer technologies that impact organizations in at least two fundamental aspects: a)
generate changes in the industries in which companies operate [20] 
Co-Creation
The current variety of products, as well as the possibility of finding several different characteristics of the same product, does not always result in the best consumer experiences. And it is precisely in this scenario that certain organizations take ownership of the idea of co-creation of value, that is, the participation of the final customer during the productive process, in a way that allows innovating in the business model, generating an additional value to its offer and then differentiate themselves from other companies [26] .
The co-creation with customers becomes a new source of competence of business strategies [27] . Reference [18] proposes a conceptual model ( Figure 1) for co-creation of value that contemplates the primary processes to manage the co-creation and examine several implications for the development of products and services, develop the relationship with the customer cross-functional alignment and knowledge management. The co-creation, at present, has no specific exclusivity in one segment or another [28] . However, information and communication technology (ICT) products have more often been used in co-creation. This has to do with the various possibilities that ICTs have generated in recent years, the ease of entry in the market related to ICTs and the ease of communication and exchange of experiences where tacit knowledge has often been shared and allowing them to an existence of openings for co-creation.
Co-creation in games was the subject of a study by [29] where the author concluded that the level of customization, content, interactivity and complementarity influence the level of acceptance of the players more quickly. For the author, this process of co-creating, through interactivity, the possibility of content customization, awakens a pleasant and effective interaction between the player and the system within these virtual communities. However, the definition of an organizational strategy based on or with elements of co-creation needs to be aided by the knowledge of the existing community; The typology of [30] , explained below, can help identify the main types of community users and their connections with the company. They can also help in the definition of guidelines for co-creation of value for the company and to answer strategic questions such as: Are organizational strategies aligned with the community? Are there interfaces that are consistent with the community? Are there community guidelines for game creation? Are there specialized works in the community that can contribute to co-creation?
In this typology, we have the cross-referencing of vertical orientations (degree of specialization of the work done by the community) and horizontal (community focused on game and content and the community focused on the technologies involved in the game). Table 1 describes each segmentation of the typology in which one can classify the community and then elaborate the most appropriate strategy according to the organizational strategy aligned with the needs of the respective communities.
The first products launched were the mostly result of finished product delivered to the consumer and nowadays they appear more and more through some process of co-creation thanks to the contributions of the players they were able to evolve the game progressively [31] .
We found in literature studies of new software products ideas coming from online communities, by the focus of innovation researchers [32] , and by marketing researchers through an emphasis on the description of consumption of physical and virtual products [33] . Reference [30] reports that a particular gap exists in these studies regarding the nature of the relationship between the company and the community. In their opinion, a) the domain of knowledge and cognitive activities that the company should delegate to user communities; b) After the delegation of these domains, little research answers the question of how companies can seize or direct communities to make this effort lucrative.
The participation of communities usually begins in game development well before it comes to a beta test that is already, at this stage, available to the market. Content builder -The company mainly tries to assimilate information from the community -The company tries to develop the product for a community Organizer -The company mainly tries to assimilate information from the community -The company tries to develop the product for a community
Open player -The company tries to attract the attention of users -Developed without the user community Tester Web games producer -The company tries to align their goals with communities -The company tries to develop the game with the community Market thermometer -The company tries to align with the goals of the communities -The company tries to develop the product for a community
Creative tester -The company tries, mainly, to assimilate the information of the communities -The company tries to develop the product for a community
Technology/beta tester -The company tries to catch the attention of users -The game is developed without the community Developer -The company tries to take advantage of the whole community production Source: Adapted from [30] .
As an example of Beta testing, we can highlight one occurred during the development of the game World of Warcraft (WoW) from Blizzard. The company could then better balance the game, find specification failures and eliminate product errors when it shares the game with the fans in the testing phase using the beta test versions [34] [35].
Also, community gaming experimentation generates a motivation to participate in the product launch [36] . Users with such characteristics would usually belong to the technology/beta tester communities of the typology (see Figure 2) of [30] .
In this way, the typology allows clarity regarding the different forms of participation of the user communities in the development process with co-creation.
Also, that can bring to the company, if carried out in a strategically oriented way, strategic advantages and competitive differentials on their products in addition to allowing higher satisfaction to the final customer: the players.
In the next session, we present the methodology used in the case study that allowed for interesting analyses and important conclusions.
Methodology
This research can be characterized as exploratory and qualitative. Exploratory because the subject is still little explored in Brazilian literature. Qualitative because the study seeks the deeper understanding of the phenomenon studied.
The chosen method that meets the exposed characteristics was the case study [37] [38] . When using the single case study, it aims to understand in an organization, characteristics that can be studied in the future in order to confirm the findings in a larger group of entities [38] . Oktagon was chosen for the case study for being one of the five largest Brazilian game developer companies according to [39] . The company had already launched a successful mobile platform game for IOS and Android and received investment from a venture capital fund. With this investment, the company could improve its products and give more attention to the co-creation. Another relevant factor in the choice is that during the experimentation of the games of Brazilian companies it was clear the interaction of Oktagon with its consumers and the relevance of this interaction to upgrade their product.
The application of the case study method requires the implementation of some protocols that guarantee the scientific status of the research. Perhaps the primary protocol is in data collection. Thus, it is suggested that the data collection be done in several sources that allow the triangulation of information [37] .
In the following case presented the collection occurred at various times. One of the authors of the paper played one of the company's products, collecting data In addition, other two owners were interviewed, the Chief Technology Officer and the Art Director using the same semi-structured script applied to the CEO.
These interviews were recorded and later transcribed to facilitate future analyses.
Finally, users who participated as testers at some post-launch time were contacted or had their activities in the game chats stored for review. The collection of chats were transcribed for the analysis phase, in total the conversations of 20 different users were analyzed. The interviews occurred with five users via Skype and followed a semi-structured interview script based on the literature studied.
The choice of these five users was due to the type of interactions observed in the chat analysis. We sought users who were highly involved in the beta test phase of game improvements, in-game event creation and acting as helpers to other players during their in-game performance.
The analysis of the results tried to cross the information of the several sources to validate or even to oppose the vision of the organization, with its practical implementation. On the other hand, understanding how consumers participated in the various stages of value creation in product development.
Results

The Company and Its Products
Oktagon was officially founded in 2009, but in its origin, it was called Calibre, a company organized in 2002 in an incubator at the Federal University of Cornélio Procópio, Brazil. Students of the institution formed the group and it was never formalized. During the early years, Calibre focused its efforts on providing services rather than creating its own Intellectual Properties. In THIS way, the company was able to pay the bills providing services to several corporations including in Europe and the United States.
The money accumulated with the provision of service, however, was insufficient to make the leap and allow Oktagon, a company created for its own projects, to develop its Intellectual Properties (IP). In 2012, with an investor input, the owners resolved to give full focus on the development of their products.
While Calibre worked with about 25 employees, Oktagon had a much leaner and more mature structure with 13 people. Thus, they focused on the mobile plat- Even though it is a lean company, it operates in two offices in Londrina and Rio de Janeiro. The investment in Rio de Janeiro happened because of the investor who was based in that city. The advantage of the proximity with the investor, however, did not compensate, due to the high costs of the city that hindered the maintenance of the employees. At the moment, the Rio team that had seven people was reduced, and the most substantial investment is now in the city of Londrina.
Concerning the products, the company had two current titles: Armies & Anties and Dungeon Battles.
The Co-Creation in Oktagon
Oktagon uses in its development strategy the Co-production where there is no contract to carry out the work but rather a partnership with other companies.
Thus, the partner does not fit into an "outsourcing" but rather as a co-producer who can offer for the production of the product something that the company could not do alone. Co-production also occurs at the moment where the partner allows a reduction in production time even though the work of both parties overlaps. Often companies seek these partnerships to allocate teams that are idle within the development team. This allows innovative new projects to emerge while the day-to-day business is not affected. However, the point that most characterizes the partnership as co-production is that both companies share the risk of the new product.
In this case, although the activity is not included in the concept of co-creation presented, it seems evident that in the case of co-production, both companies help create value. This creation of value, however, occurs only in the supply of the products, that is, it does not reach the level of involvement with the consumer.
Co-Creation versus Consumer Development
In its relationship with the consumer, Oktagon uses the concept of Consumer Development [13] adapted since it is focused on software. This concept assumes that companies should no longer develop their products and only present them to their customers in the test phase. The goal is to fail as soon as possible [14] .
Thus, the company launches a Minimum Viable Product, and this was adjusted from the flaws arising from the use made by consumers. In this way, organizations can better understand the market, since the adjustments cause the product to be developed with the direct involvement of consumers.
Oktagon started copying models of companies that already used the concept adapting the same to games. The idea is to test the game before making the game. Thus, using the end user to develop the product that best fits the expectations of these. the company seeks to test the prototype before starting production effectively.
These prototypes can be quite simple without color or without the depth of design.
When the tested prototype already has images, and is closer to the final product the company does beta tests where players participate by testing the gameplay, bugs, and product features. Finally, users from countries where they are not expected to have a large demand participate in the soft launch. Often the products stay for four to five months at this stage, receiving feedback on game balancing and thoroughly testing until the release.
These were the steps pointed out by the company with greater participation of the consumers. It was verified that there is no prior reading of co-creation opportunities, as we will see in the organization's strategies.
Strategy and Co-Creation
From 2012, when the company received investments, all the strategic planning of the company started to be done based on the updated business plan. The company has a board of directors that reviews the business plan every six months. In these reviews, the strategies relating to products may be changed. As the market is very dynamic, the organization needs these periodic reviews for Co-creation was not mentioned in the planning because the company did not use the term. Thus, it was not possible to verify if at any stage of the organization's strategic planning its concepts impact the long-term decisions. However, it was perceived as seen in the previous topic that in the most tactical context Consumer Development is used, whose principles are tangent to that of Co-creation.
ICT and Co-Creation
Interviewee 2 (Chief Technology Officer) stated that information and communication technology tools play an important role supporting the co-creation process. In order to enable the co-creation process, the interviewees reported the usage of various ICT tools used by the company in various processes. For content creation, the company employs tools such as Wiki, Mentis software, and data mining tools such as Tableau and PowerBI.
To manage and control content, the company uses tools such as Gliff, Github, In addition, the company also employs specific technologies for employee training, and computational intelligence tools, such as expert systems and decision-making. During the interviews, it was verified that some of the tools cited by the interviewees were categorized in more than one application. An example of this is the Wiki tool and Mantis.
Gamers and Co-Creation on Oktagon
Concerning Following the typology of [30] , it can be stated that Oktagon consumers can be considered as testers, "technology testers/beta" and "creative testers", and when players, "open player" and "game organizer". In both cases, the consumers are at the bottom of the pyramid.
The technology testers are those that the company uses in the vertical slice, giving basic support to the technical development of the product, while beta testers participate in a phase closer to launch or post-launch. In the latter case, the game is already an evolved version or even a future update of the product. Crea- Players organizers of the game have also been found. Clan leaders play this role as they organize their teams into battles and at the same time encourage/ challenge other leaders in the organization of wars. In some moments, players were found organizing mini tournaments within the clans themselves, also playing this role.
It was evident in the analysis of the company that there is a great participation of the consumers in several phases. When analyzing the participation of the consumer within the model proposed by [18] , it is clear that the relationship experiences within the client processes appear.
Users have a very strong emotional relationship, generated by interaction with the game and with other players. This occurs not only with players from the same country but also with international groups. Discussions through the public chat, creation of Whats App groups and other behaviors show a link that helps to engage and therefore participation in the co-creation. Interviewee 1 states that the company seeks to decrease distance with the player through in-game communication tools, such as a space for exchanging direct online messages between the player and the company.
On the cognitive side, there is also an incentive to involve consumers. The use of logic and the receipt of prizes make the consumer increase participation and thus have a better knowledge of the product, or even learn about the innovations that will come before implementation. This generates a desire to participate in the betas that may be the basis for the future of the product. As an example of the company's effort to communicate more effectively with players, respondent 2 states that in games produced by the company, there is a feature known as welcome screen, a screen within the platform that gathers information about the game universe updated via server.
It became clear that consumers are co-creators of value in the development of company products. That demands of the company a greater strategic focus on the creation of opportunities of co-creation as well as of process management.
The following is the final considerations on the work.
Final Considerations
The role of the creative video game industry in the development of innovations and the application of innovations is increasingly discussed and exalted. In this sense, ICTs allowed this industry to move away from traditional markets, providing an excellent opening of markets for smaller and less capital-intensive companies; also, enabled a more significant interaction with the consumer to pass from a simple final product customer buyer to a co-creator on several levels.
This work aimed to identify how the concept of co-creation is known and used by a video game developer in Brazil. The findings show that the concept is not known, but the industry uses concepts such as Consumer Development that has several aspects in common with Co-creation. As the concept is not widespread the supplier process steps (developer) are not followed, not allowing the organization to have the full benefits of co-creation.
In this way, the search for opportunities of co-creation does not occur, not occurring the planning and consequently, implementation and measurement.
The result is that the company uses consumers more intensely only in the early stages of the project. After this intense relationship, the company becomes reactive.
On the consumer side, there was a significant motivation to participate in the various stages of development and the operationalization of the product. Here it is important to note that in multiplayer games players' attitudes and behavior influence both their participation in the game and the experience of other users.
For this reason, developers who achieve a long-term relationship with the players will be able to create more value for their products.
As a limitation of the study, it can be indicated the impossibility of generaliza- Considering that this research is dedicated to the study concerning the application of concepts not widely used in the Brazilian gaming industry, while such concepts are widely applied successfully in other industries, it can be said that this work contributes towards revealing a field study that demands more research and deepening. One possibility for future research is to study the concept of co-creation combined with the open innovation concept in the Brazilian market for games and even the financial impact that the adoption of these concepts can bring to companies that adopt them.
Regarding future studies, it is suggested a multiple case study with at least three companies raising other points or perceptions of development companies.
This study should contain companies operating on different platforms and preferably with different maturity stages. In addition to this study, a deepening of the concepts of Consumer Development and Co-creation would make possible a better understanding of their interfaces and even the formulation of a new model dedicated to the creative industry of video games.
